Polar metabolites of dihydrotachysterol3 in the rat. Comparison with in vitro metabolites of 1 alpha,25-dihydroxydihydrotachysterol3.
The metabolism of 25-hydroxydihydrotachysterol3 (25-OH-DHT3) to more polar metabolites was investigated in vivo in the rat and compared with the in vitro metabolism of 1 alpha,25-dihydroxy-DHT3 (1 alpha,25-(OH)2DHT3) in the osteosarcoma cell line UMR 106. Rats were given 2 mg of DHT3 in divided doses at 0 and 6 hr. Plasma was collected 24 hr after the initial dose, extracted, separated, and polar metabolites purified by HPLC. A number of polar metabolites were formed in vivo with mass spectrometric characteristics which suggested that they were derived from a previously isolated metabolite of 25-OH-DHT3, T3/H. Of these, four were isolated and identified as 24-oxo-T3/H, 24-hydroxy-T3/H, 26-hydroxy-T3/H and the 26,23-lactone of T3/H. In view of the identification of T3/H as a mixture of 1 alpha- and 1 beta-hydroxylated 25-OH-DHT3, osteosarcoma cells (UMR 106) were incubated with chemically synthesized 1 alpha,25-(OH)2DHT3 in an attempt to determine from which component of the T3/H mixture these metabolites were derived. Again, more polar metabolites were formed and five of these were isolated by lipid extraction, purified by HPLC and identified as 24-oxo-1 alpha,25-(OH)2DHT3, 1 alpha,23,25-(OH)3DHT3, 24-oxo-1 alpha,23,25-(OH)3DHT3, 1 alpha,24,25-(OH)3DHT3 and 1 alpha,25,26-(OH)3DHT3. Three of the in vitro metabolites were similar to those found in rat plasma but only two of these metabolites were available in sufficient amounts to allow comparison. The chromatographic characteristics, using HPLC and gas chromatography, of these two pairs of metabolites (24-oxo and 24-hydroxy) were examined and it was demonstrated that they were not the same. It is therefore suggested that the polar metabolites formed in vivo are in fact metabolites of the T3/Hb component (1 beta,25-(OH)2DHT3) rather than the T3/Ha component (1 alpha,25-(OH)2DHT3). Supporting evidence for this suggestion was obtained when a small quantity of 1 beta,25-(OH)2DHT3, obtained from chemically synthesized 1 beta-OH-DHT3 by incubation with Hep 3B cells, was further incubated in the osteosarcoma UMR 106 system. Preliminary studies indicated that the putative 24-oxo and 24-hydroxy metabolites formed from 1 beta,25-(OH)2DHT3 had chromatographic and mass spectral properties almost indistinguishable from those of corresponding metabolites of T3/H formed in vivo. All the metabolites formed in vivo and in vitro are components of two metabolic pathways described previously for 25-hydroxyvitamin D3 and also for 25-OH-DHT3.